Summary &mdash;One&mdash;year&mdash;old seedlings of Prunus avium and hardwood cuttings of 'Colt' were lined out and nitrogen fertiliser was applied at rates of between 0 and 9 g per tree either with or without irrigation. Nitrogen fertiliser had no effect on the growth and leaf mineral concentrations of either genotype. Irrigation increased the growth of both genotypes and the concentrations of P and K in the leaves but the concentrations of Mg and Ca were reduced. The following year the trees were lifted and replanted. The plants of 'Colt' that had previously received irrigation produced longer total shoot lengths than unirrigated plants, whereas there was no difference for P avium. The residual effect of irrigation slightly reduced the concentration of P in the leaves of both genotypes, yet the concentrations of N, K, Ca, Mg and Mn were unaffected. 
INTRODUCTION
Nearly 90% of the UK's consumption of forest products is imported (Forest Industry Committee of Great Britain, 1987) and there is increased interest in the use of broadleaf trees as an alternative crop in lowland areas previously used for agriculture. Cherry is a very suitable native tree species for planting in these areas as it grows quickly, the timber has high value and is much in demand (Pryor, 1988) .
Tree seedlings are likely to receive minimum soil management after planting into farmland due to their low values and long growth cycles compared with other agricultural or horticultural crops. Ideally, newly planted trees should establish well with rapid growth soon after outplanting. The quality of trees used for outplanting may be influenced by fertiliser application and irrigation in the nursery. Millard and Proe (1991) found that sycamore (Acer pseudoplatanus) seedlings grown in pots, and receiving a high rate of nitrogen in year 1 and a low rate in year 2 (after transplanting) were unable to sustain early leaf growth rates later in year 2, whereas those seedlings receiving the treatments vice versa greatly increased their leaf growth later in year 2. Van de Driessche (1984) states that with coniferous seedlings the benefit of nursery fertilisation to survival after transplanting could not be consistently demonstrated. In several experiments (Knight, 1957; Switzer and Nelson, 1963; Bell, 1968; Mullin and Bowdery, 1978) no effect was shown but the survival and growth of outplanted Douglas fir Pseudotsuga menziesii (Mirbel) were increased by fertilisation which also increased seedling size (Smith et al, 1966) . Little is known about the influence of irrigation on nursery tree seedling nutrient relations and even less information is available on the influence of irrigation on seedling nutrient relations and subsequent growth and survival after outplanting (Duryea and McClain, 1984 Soil samples were taken from control plots on 18 May 1989, P was extracted with 0.5 M NaHCO 3 (pH 8.5), using 5 g soil in 100 ml extractant (MAFF, 1981) . Exchangeable K was determined by extraction of 10 g soil with 50 ml of 1 M NH 4 NO 3 (MAFF, 1981) . NH 4 -N and NO 3 -N were determined by extraction of 40 g moist soil with 200 ml of 2 M KCl (MAFF, 1981 (table VII) had a large influence on the concentration of all the minerals in the leaves except N; P (P < 0.001) and K (P < 0.01) were significantly increased whereas Ca (P < 0.01), Mg (P < 0.01) and Mn (P < 0.01) were reduced.
DISCUSSION
The soil at HRI, East Malling, mineralises approximately 50-70 kg N ha -1 year -1 (Greenham, 1976 ) and a further 40-50 kg N ha -1 year -1 may be deposited from the atmosphere in southern and eastern England (Goulding, 1990) . The total uptake of N into the shoots and leaves of the most vigorous trees accounted for approximately 77 kg N ha -1 year -1 . Although, the plants may not have access to all the mineralised nitrogen and some nitrogen is lost through denitrification and by leakage due to drainage, the quantities of mineralised nitrogen were in excess of uptake. Thus, the lack of growth response to nitrogen fertiliser and the large response to irrigation confirms that even for the high density of plants employed in the liner nursery (1989) availability of water was more limiting to growth than a lack of nitrogen. A similar lack of response to a nursery fertiliser application of 80 kg N ha -1 to Malus rootstocks was observed by Asamoah (1984) .
Leaf water potential of irrigated trees was often low in the field due to high evaporative demand and not necessarily low soil moisture content. Leaf water potentials of fieldgrown irrigated apple trees have also been found to be < -1 MPa (Higgs and Jones, 1991) . Leaf water potentials as low as -1 MPa for the irrigated cherry trees in our experiment did not affect stomatal functioning whereas for the unirrigated trees similar leaf water potentials reduced stomatal conductance. Thus, it is unlikely that trees receiving irrigation were unable to transpire and therefore take up nutrients due to excessive drought stress.
In the study reported here all leaf nutrient concentrations of 'Colt' were within the limits generally considered adequate for growth whereas those for P avium were on the borderline for this species (Van den Burg, 1985; Reuter and Robinson, 1986) . The concentration of Mg in leaves of 'Colt' was always greater and the concentration of K lower than those of P avium, yet no deficiency symptoms were seen. Ystaas (1990) has also reported higher K concentrations in cherry trees on P avium rootstocks than on 'Colt'. Potassium is known to antagonise the uptake of Mg (Mengel and Kirkby, 1982) and low leaf Mg concentration in fruit trees is often associated with high levels of K, even in soil with low available K (Boynton and Oberly, 1966 (Bacon and Davey, 1992) and the concentration of P in the leaves of mature fruit trees in some years (Goode and Ingram, 1971; Atkinson, 1986) . Atkinson (1986) 
